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IN THE UNITED STATES ELECTED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER H 

"PRELIMINARY AMENDMENT" 



5 APPLICANT: Martin BERG et al. 

SERIAL NO. : EXAMINER: 

FILING DATE: ART UNIT: 

INTERNATIONAL APPLICATION NO.: PCT/EPOO/06026 

INTERNATIONAL FILING DATE: 28 June 2000 

1 0 INVENTION: Method and device for printing a base material and cleaning a 

printing roller 

Hon. Assistant Commissioner for Patents 
Box PCT 
Washington D.C. 20231 

15 SIR: 

Amend the above-identified international application before entry into the national 
stage before the U.S. Patent & Trademark Office under 35 U.S.C. §371 as follows: 

IN THE SPECIFICATION 

Enclosed is a Substitute Specification that has been amended to place the 
2 0 International application into form for U.S. prosecution. Also enclosed is a marked up 

version of the specification showing the changes made to the original application which 
resulted in the substitute specification. 
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IN THE CLAIMS 

Cancel claims 1-17 without prejudice. Add new claims 18-39 as follows: 
Please add the following: 

18. A method for printing a carrier material, comprising the steps of: 
rotating a printing drum having a plurality of depressions for accepting printing fluid 

arranged on a surface of the printing drum around its longitudinal axis during a 

printing event; 

introducing a printing fluid by an inking station into depressions moving past the inking 
station; 

employing the printing fluid from some of the depressions moving past a transfer printing 

location at said transfer printing station for printing the carrier material, and the 

printing fluid remaining in the rest of the depressions; 
removing the printing fluid by a cleaning station from depressions by moving the 

depressions past the cleaning station; and 
operating the cleaning station and the inking station simultaneously during the printing 

event. 

19. A method according to claim 18, wherein the cleaning station contains a 
cleaning drum that lies parallel to the printing drum and whose surface touches the surface 
of the printing drum in a cleaning region during cleaning; and 

the surface of the cleaning drum is manufactured of an elastic or absorbent material. 

20. A method according to claim 19, fiirther comprising the step of: 
providing an electrical potential on the cleaning drum that differs from a potential on the 
surface of the printing drum. 
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21. A method according to claim 19, wherein the cleaning station contains a stripper 
drum that lies parallel to the cleaning drum and whose surface exerts pressure onto the 

surface of the cleaning drum in a stripping region; and 

the surface of the stripper drum is fabricated of a hard material. 

5 22. A method according to claim 18, further comprising the step of: 

cleaning emptied depressions with a cleaning fluid after the removal of the printing fluid 
from depressions moving past the cleaning station and before the introduction of 
printing fluid into depressions moving past the inking station. 



23. A method according to claim 22, wherein the cleaning station contains a 
10 cleaning container with a cleaning fluid; and further comprising the step of: 

immersing the depressions moving past the cleaning container into the cleaning fluid. 

24. A method as claimed in claim 23, wherein said container with a cleaning fluid 
is arranged under the printing drum. 

25. A method according to claim 22, further comprising the step of: 
1 5 utilizing the printing fluid as the cleaning fluid. 

26. A method according to claim 23, further comprising the step of: 
utilizing additional measures to remove the cleaning fluid. 

27. A method as claimed in claim 26, wherein said additional measures include 
application of ultrasound. 
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28. A method according to claim 18, further comprising the step of: 
directing a stream of air to displace printing fluid out of the depressions moving past the 

cleaning station. 

29. A method as claimed in claim 28, wherein said cleaning station contains a 
blower unit to generate said stream of air. 

30. A method according to claim 18, further comprising the step of: 
drawing in a stream of air at the cleaning station to entrain printing fluid from the 

depressions moving past the cleaning station. 

3 1 . A method according to claim 1 8, further comprising the steps of: 
collecting the printing fluid removed with by the cleaning station; and 
conducting the collected printing fluid to the inking station. 

32. A method according to claim 31, further comprising the step of: 
cleaning the printing fluid. 

33. A method as claimed in claim 31, further comprising the step of: 
rejuvenating the printing fluid. 

34. A printer device for printing a carrier material, comprising: 
a printing drum rotating around its longitudinal axis during the printing event and on whose 

surface a plurality of depressions for the acceptance of printing fluid are arranged; 
an inking station for introducing printing fluid into depressions that move past the inking 
station; 
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a transfer printing station at which printing fluid from some of the depressions moving past 
the transfer printing location is employed for printing the carrier material, and at 
which the printing fluid remains in the rest of the depressions moving past the 
transfer printing station; 

a cleaning station for removing printing fluid from depressions that move past the cleaning 
station; and 

a control unit for actuation of the cleaning station, the control unit simultaneously places 
the cleaning station and the inking station into operation during the printing event. 

35. A printer device according to claim 34, fiirther comprising: 

a cleansing station for cleansing the depressions emptied in the cleaning station with a 
cleaning fluid. 

36. A printer device according to claim 34, wherein the cleaning station includes a 
cleaning drum that lies parallel to the printing drum and whose surface touches a surface of 
the printing drum in a cleaning region; and further comprising: 

a connection for appljang an electrical potential to surface of the cleaning drum which 
differs from a potential at the surface of the printing drum. 

37. A printer device according to claim 36, wherein the cleaning station includes a 
stripper drum that lies parallel to the cleaning drum and whose surface presses onto the 
surface of the cleaning drum in a stripping region. 

38. A printer device according to claims 34, wherein the cleaning station includes a 
blower unit with whose assistance air is blown into the depressions moving past the 
cleaning station. 
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39. A printer device as claimed in claim 34, wherein the cleaning station includes a 
suction unit with whose assistance air is sucked out of the depressions moving past the 
cleaning station. 
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IN THE ABSTRACT 

Please add the abstract in the following separate page. 
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Abstract of the Disclosure 
A printer has a printing drum with recesses on the surface thereof into which ink is 
provided for printing. After printing, any remaining ink is removed at a cleaning station 
including immersion in a fluid, air jets, or an air suction. The cleaning station and the 
inking station operate simultaneously. 



REMARKS 



The foregoing amendments to the specification and claims under Article 41 of the 
Patent Cooperation Treaty place the application into a form for prosecution before the U.S. 
Patent and Trademark Office under 35 U.S.C. §371. Accordingly, entry of these 
amendments before examination on the merits is hereby requested. 



Jv^^elvin A. Robinson (reg. no. 31,870) 
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Telephone: 312-258-5785 
CUSTOMER NO. 26574 
ATTORNEY FOR APPLICANT 
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SPECIFICATION 



TITLE 



METHOD AND PRINTER DEVICE FOR PRINTING A CARRIER 
MATERIAL AND FOR CLEANING A PRINTING DRUM" 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention is directed to a metliod for printing a carrier material, 
whereby a printing drum with a plurality of depressions arranged on the surface of 
the printing drum for the acceptance of printing fluid turns around its longitudinal axis 
during a printing event. With the assistance of an inking station, printing fluid is 
introduced during the printing event into all depressions that move past the inking 
station. At a transfer printing location, the printing fluid contained in some of the 
depressions moving past the transfer printing location is employed for printing the 
carrier material. The printing fluid in the other depressions moving past the transfer 
printing location remains in the depressions. 
Description of the Related Art 

European Letters Patent EP 0 756 544 B1 discloses a thermoelectric printing 
unit for the transfer of an ink onto a recording medium. An inking station, a transfer 
printing station and a cleaning station are arranged around a printing drum having a 
plurality of depressions for the acceptance of ink. Only the inking station and the 
transfer printing station are in operation during the printing event. The depressions 
proceed to the inking station after they have passed by the transfer printing station. 
Printing fluid is re-introduced into the emptied depressions at the inking station. The 
cleaning station is actuated only after the end of the printing event. 

German Patent Document DE 295 07 416 U1 discloses a rotogravure unit 
wherein a rotogravure printing cylinder has ink-accepting depressions at image 
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locations and no such depressions at non-imaging locations. The depressions are 
filled with ink at an inking station. This ink is transferred onto a rubber cylinder for 
later transfer onto paper. Subsequently, the ink residues are washed from the 
depressions of the image locations on the rotogravure printing cylinder with the 
5 assistance of a water jet and are thus removed. 

German Patent Document DE 195 44 099 A1 discloses a thermographic 
printer device wherein a glass cylinder has a cup structure on its generated surface, 
the cups thereof being filled with ink. The ink in the cups is solidified with the 
assistance of a cooling device. In a printing zone, the ink in selected cups is melted 
10 with the assistance of laser light dependent on the image structure to be printed and 
is transferred onto paper. A doctor blade strips the residues of the ink from the 
surface of the inking cylinder, the cups thereof being subsequently re-filled with ink. 

German Patent Document DE 195 03 951 A1 discloses a rotogravure 
method, whereby a rotogravure printing cylinder is filled with ink in depressions at 
15 imaging locations, said ink being directly printed onto a carrier material. After the 

printing event, the specific depressions are cleaned of ink residues and re-filled with 
ink for a further printing event. 

German Patent Document DE 16 1 1 272 C2, further, discloses an offset 
rotary printing press that has a printing cylinder on whose generated surface a 
2 0 planographic form is chucked. This planographic form accepts ink in depressions 
that correspond to image locations to be inked, the ink being supplied via an ink 
application roller. The ink that is not picked up by the printing cylinder is removed 
from the ink application roller and is supplied to the ink circulation. 
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SUMMARY OF THE INVENTION 

An object of the invention is to provide a method for printing a carrier material 
that is simple and enables a printing with high printing quality. Moreover, a printer 
device suitable for the implementation of the method should be recited. 
5 The object relating to the method is achieved with the method steps for 

printing a carrier material, whereby a printing drum having a plurality of depressions 
for the acceptance of printing fluid arranged on the surface of the printing drum 
rotates around its longitudinal axis during a printing event, printing fluid is introduced 
by an inking station into depressions moving past the inking station, printing fluid 

10 from some of the depressions moving past a transfer printing location is employed at 
the transfer printing station for printing the carrier material, and printing fluid remains 
in the rest of the depressions, printing fluid is removed by a cleaning station from 
depressions moving past the cleaning station, and whereby the cleaning station and 
the inking station are simultaneously in operation during the printing event. 

15 In the preferred method, the cleaning station contains a cleaning drum that 

lies parallel to the printing drum and whose surface touches the surface of the 
printing drum in a cleaning region during cleaning; and the surface of the cleaning 
drum is manufactured of an elastic or absorbent material. The cleaning drum may 
carry a potential that differs from a potential on the surface of the printing drum. 

2 0 Specifically, the cleaning station contains a stripper drum that lies parallel to the 

cleaning drum and whose surface exerts pressure onto the surface of the cleaning 
drum in a stripping region; and the surface of the stripper drum is fabricated of a 
hard material. In one embodiment, the emptied depressions are cleaned with a 
cleaning fluid after the removal of the printing fluid from depressions moving past the 
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cleaning station and before the introduction of printing fluid into depressions moving 
past the inking station. The cleaning station can contain a cleaning container with a 
cleaning fluid that is preferably arranged under the printing drum; and depressions 
moving past the cleaning container are immerse into the cleaning fluid. As a further 
5 development of the invention, the printing fluid is employed as the cleaning fluid. 

The cleaning fluid may be moved by additional measures, preferably by introduction 
of ultrasound. 

In other embodiments of the invention, the cleaning station contains a blower 
unit that, with the assistance of air, displaces printing fluid out of the depressions 

10 moving past the cleaning station. In the present method, the cleaning station 
contains a suction unit with whose assistance air is sucked in, the air entraining 
printing fluid from the depressions moving past the cleaning station. The printing 
fluid removed with the assistance of the cleaning station is collected; and the 
collected printing fluid is conducted to the inking station. 

15 Further advantages of the invention are realized in an embodiment wherein 

the printing fluid is cleaned and/or rejuvenated. 

A printer device for printing a carrier material is also provided wherein a 
printing drum rotating around its longitudinal axis during the printing event and on 
whose surface a plurality of depressions for the acceptance of printing fluid are 

2 0 arranged, 

an inking station for introducing printing fluid into depressions that move past the 
inking station, a transfer printing station at which printing fluid from some of the 
depressions moving past the transfer printing location is employed for printing the 
carrier matehal, and at which the printing fluid remains in the rest of the depressions 
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moving past the transfer printing station, a cleaning station for removing printing fluid 
from depressions that move past the cleaning station, and a control unit for the 
actuation of the cleaning station and of the inking station, the control unit 
simultaneously places the cleaning station and the inking station into operation 
5 during the printing event. 

In the printer device, a cleansing station for cleansing the depressions 
emptied in the cleaning station with a cleaning fluid may be provided. The cleaning 
station may contain a cleaning drum that lies parallel to the printing drum and whose 
surface touches the surface of the printing drum in a cleaning region; and the 

10 surface of the cleaning drum preferably carries a different potential than the surface 
of the printing drum. Preferably, the cleaning station contains a stripper drum that 
lies parallel to the cleaning drum and whose surface presses onto the surface of the 
cleaning drum in a stripping region. The cleaning device may contain a blower unit 
with whose assistance air Is blown into the depressions moving past the cleaning 

15 station; and/or the cleaning station contains a suction unit with whose assistance air 
is sucked out of the depressions moving past the cleaning station. 

The invention proceeds on the basis of the perception that a printing having 
high printing quality can only be achieved when all depressions are completely 
emptied before the depressions are transported past the inking station and are filled 

2 0 anew with printing fluid by the inking station. This is particularly significant in printing 
methods wherein the volume of a respective depression prescribes the volume of 
printing fluid to be applied onto a picture element. Even given depressions whose 
printing fluid is used during printing, it is not assured that all of the printing fluid can 
be applied onto the carrier material. This is especially true when, due to adhesive 
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forces between the printing fluid and the carrier material, the printing fluid is drawn 
toward the carrier material. In this case, forcing the printing fluid out of the 
depression is foregone, this, for example, being implemented with the assistance of 
a gas bubble. 

5 The inventive method therefore employs a cleaning station that removes the 

printing fluid from the depressions moving past the cleaning station. The cleaning 
station and the inking station operate simultaneously during the printing event. In 
the inventive method, thus, the printing fluid is removed from all of the depressions 
before the depressions are employed in a new printing event. Due to the removal of 

10 the printing fluid at the cleaning station, the printing fluid is also prevented from 
drying on the sidewalls of the depressions during the printing event. The volume 
capacity of the depressions remains unchanged during the entire printing event. 
The printing fluid is also prevented from remaining in a depression over a plurality of 
revolutions of the printing drum and physically or chemically changing during this 

15 time, for example in terms of viscosity or composition when highly volatile tensides 
are contained in the printing fluid. 

What the utilization of the inventive method achieves is that a prescribed 
quantity of printing fluid having a prescribed composition and prescribed physical 
parameters can be employed for each picture element even given a continuous 

2 0 printing mode. The result is a print image having a high quality. 

In a development of the inventive method, the cleaning station contains a 
cleaning drum that lies parallel to the printing drum and whose surface touches the 
surface of the printing drum in a cleaning region during cleaning. The surface of the 
cleaning drum is manufactured of an elastic or of an absorbent material that can be 
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pressed into the depressions. The employment of a cleaning drum is a simple 
possibility for removing the printing fluid that remains in the depressions. Given an 
elastic surface of the cleaning drum, this can be pressed against the printing drum in 
an enlarged cleaning region. The printing fluid remaining in the depressions thus 
5 has comparatively more time to attach to the surface of the cleaning drum. Cleaning 
drums at whose surface bristles are arranged are also employed. The cleaning 
device must be pressed tightly against the printing drum in order to avoid 
contamination of the printing unit due to printing fluid that spatters during brushing. 
In another development, the cleaning drum carries an electrical potential that 

10 differs from the potential of the surface of the printing drum. This measure facilitates 
the release of the printing fluid from the depressions because the electrostatic forces 
attract the printing fluid out of the depression, it acts In addition to the adhesion 
forces between printing fluid and surface of the cleaning drum. Potentials having 
different operational signs are also employed. 

15 In a next development, the cleaning station, in addition to containing the 

cleaning drum, contains a stripper drum lying parallel to the cleaning drum whose 
surface exerts pressure onto the surface of the cleaning drum in a stripping region. 
The surface of the stripper drum is made of a hard material, for example of metal. 
Whereas absorbent material can be damaged when being squeezed by a doctor 

2 0 blade, stripping the printing fluid from the stripper drum can be carried out without 
damage. The stripper drum has a smooth surface on which the doctor blade lies 
well. 

In one development of the inventive method, the emptied depressions are 
cleaned with a cleaning fluid after the emptying of the printing fluid from the 
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depressions by moving the depressions past the cleaning station before the 
introduction of the printing fluid into the depressions moving past the inking station. 
The cleaning step leads to a more thorough emptying and cleaning of the 
depression and assures that the printing fluid is always filled into the depressions in 
5 the inking station under constant conditions. During cleaning, dirt particles are also 
removed from the edges of the depressions, the dirt particles being produced, for 
example, due to abrasion of the carrier material or by abrasion at the edges of the 
depressions. 

In a next development, the cleaning fluid is contained in a cleaning container 
10 arranged under the printing drum. The depressions move past the cleaning 

container immersed into the cleaning fluid. The immersion assures that the cleaning 
fluid is forced into the depressions with a specific pressure. Moreover, the cleaning 
fluid is agitated due to the immersion. The increased pressure and the movement of 
the cleaning fluid lead to a better removal of the dirt particles seated at the sidewalls 
15 of the depressions. In a next development, the printing fluid is employed as a 

cleaning fluid, so that addiflonal cleaning fluids can be foregone. When, however, a 
very thorough cleaning is important, then solvents are employed as the cleaning 
fluid. 

In a next development, the cleaning fluid is moved by additional measures 
2 0 that proceed beyond the movement of the cleaning fluid due to the immersion of the 
printing drum. The employment of ultrasound assures that dirt particles that adhere 
very firmly to the sidewalls can also be released. Moreover, larger dirt particles are 
comminuted by the ultrasound. 
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In one development of the inventive method, the cleaning station contains a 
blower with whose assistance air is blown into the depressions moving past the 
cleaning station. When the air is blown into the depressions, the printing fluid is 
blown out at the same time. Blowing the air in is implemented instead of or in 
5 combination with the cleaning by the cleaning drum. 

In a next development, a suction pump is employed in the cleaning station, to 
suction air out of the depressions moving past the cleaning station. Any printing 
fluid remaining in the depressions is also removed simultaneously with the air. No 
spattering of printing fluid occurs in the suctioning process, so that measures to 
10 prevent spattering printing fluid need not be undertaken. 

When, in a next development, the printing fluid that has been removed in the 
cleaning station is collected and conducted to the inking station, then a circulation 
derives for the printing fluid that assures that the printing fluid can be completely 
printed. 

15 In a next development, the printing fluid is cleaned and/or rejuvenated as it is 

carried in the printing fluid circulation. Filtering makes it possible to remove foreign 
bodies and ink particles that have already dried from the printing fluid. A 
rejuvenation of the printing fluid may involve in, for example, introducing additives 
such as water or solvent into the printing fluid. 

2 0 The invention also applies to a printer device that is employed for the 

implementation of the inventive method. The technical effects indicated above thus 
also apply to the inventive printer device and developments thereof. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments of the invention are explained below on the basis of 
the attached drawings. 

Figure 1 is an enlarged cross section of a portion of a printing drum. 

Figure 2 is a schematic diagram of a printing unit of a printer. 

Figure 3 is a schematic diagram of a cleaning station with a cleaning drum 
and an ultrasound bath. 

Figure 4 is a magnified illustration of a cleaning region. 

Figure 5 is a cleaning station with a potential-carrying cleaning drum. 

Figure 6 is a cleaning station with a blower. 

Figure 7 is a cleaning station with a suction unit. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a longitudinal section along the surface 8 of a printing drum 
10. A plurality of depressions arranged matrix-like are located in the surface 8 of the 
printing drum 10, two depressions 12 and 14 thereof being shown in Figure 1. The 
depressions are arranged next to one another in a row direction, see arrow 16. 
Neighboring depressions 12 and 14 have a spacing A from one another that 
determines the resolution of the printer. A plurality of rows of depressions are 
arranged following one another in column direction 18, whereby neighboring 
depressions with a column also have a spacing from one another that corresponds 
to the spacing A. The depressions are all identically constructed, so that the 
structure of only the depression 12 is explained below. 



10 



.XOOie^^lSO .„C!i'+J..!i--flOSf;l' 

The depression 12 is fashioned as a conoidal frustum-shaped recess (see 
contour 20) and thus has circular crossections. The axis of the conoidal frustum lies 
in the direction of the normal of the surface 8. The conoidal frustum-shaped contour 
20 tapers with increasing distance from the surface 8 of the printing drum 10. A 
5 bottom surface 24 of the depression 1 2 has a smaller diameter than the opening 26 
of the depression 12 lying on the surface of the printing drum 10. The 
circumference of the opening 26 lies on a circle and prescribes the shape of the 
picture elements to be printed. 

An all-around sidewall 28 of the depression 12 is arranged obliquely relative 

10 to the surface 8 of the printing drum 10. The filling of a chromatic ink 30 is facilitated 
by the conoidal frustum-shaped fashioning of the depression 12. The ink 30 is held 
within the depression 12 by capillary forces. The capillary forces are greater than 
the force of gravity the earth exerts on the ink 30, so that the ink also remains within 
the depression 12 when the opening 26 is directed down, i.e. toward the center of 

15 the earth. After the filling of the ink 30 and the squeegeeing of the printing drum 10 
with a doctor blade, the surface 32 of the ink 30 has a surface tension at which a 
convex curvature occurs, i.e. the surface 32 of the ink 30 is arced inward. The 
surface 32 is in a condition I wherein a wetting angle Rl has a value of approximately 
45°. The wetting angle Rl is described by a vector VI of the surface tension on the 

2 0 surface 30 and by the side wall 28. The vector VI begins at the edge of the 

depression 12, i.e. at a location at which the fluid 30 adjoins the sidewall 28 or, 
respectively, surface 8. The volume capacity of the depression 12 is selected such 
that exactly that quantity of ink 30 that is required for printing a single picture 
element is accepted. 
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How a condition II of the surface 36 of the ink 34 affects the printing event 
shall be explained below on the basis of a printing fluid 34 within the depression 14. 
After being filled into the depression 14, the Ink 34 also has an inwardly arced, i.e. 
concave, surface. The surface tension of the ink 34 was increased due to the 
5 evaporation of tensides with the assistance of an exposure device (shown at the 
bottom in Figure 2), as a result whereof the surface 36 has arced outward. A 
wetting angle Rll between a surface tension vector VII and the sidewall of the 
depression 14 has a value of somewhat above 90°. The vector VII begins at the 
sidewall of the depression 14 and proceeds in the direction of the surface tension of 

10 the surface 36. The starting point of the surface tension vector VII lies at the 

boundary between printing fluid 34 and the sidewall of the depression 14. A middle 
region 38 of the surface 36 projects beyond the surface 8 of the printing drum 10 by 
a distance B. When the depression 14 is conducted past paper to be printed upon 
at a distance that is less than the distance B, then a wetting of the paper occurs. 

15 The adhesion forces between the paper and the printing fluid 34 are higher than the 
capillary forces between printing fluid 34 and depression 14. All of the printing fluid 
34 is therefore drawn out of the depression 14 and inks a region on the paper that is 
provided for a picture element. 

Figure 2 shows a printing unit 50 of a printer that has a resolution of 600 dpi 

2 0 (dots per inch). A printing drum 10a turns in counter-clockwise direction, see arrow 
52. The devices enumerated below are successively arranged along the 
circumferential direction of the printing drum 10a. 

At the beginning of a revolution of the printing drum 10a, the depressions for 
printing a row that extend in a longitudinal direction of the printing drum 10a are free 
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of the printing fluid, see position P1. Ink 56 is filled into the depressions of a row at 
an inking station 54. The inking station 54 contains a scoop drum 58 whose axis 
proceeds parallel to the axis of the printing drum 10a. At the position P2, the 
surface of the scoop drum 58 touches the surface of the printing drum 1 0a. The 
5 scoop drum 58 turns in a direction opposite that of the printing drum 10a, see arrow 
60. The lower part of the scoop drum 58 immerses into the ink 56 held by a 
reservoir 62, so that the surface of the scoop drum 58 is moistened with ink when 
the surface reaches the position P2. Due to the capillary forces, the ink 56 is drawn 
from the surface of the scoop drum 58 into the depressions 12, 14 of the printing 

10 drum 10a, which is located at position P2. 

A doctor blade 64 is situated at a position P3, the doctor blade 64 sweeping 
over the surface of the printing drum 10a such that no Ink remains on the surface of 
the printing drum 10a outside the depressions. After being swept with the doctor 
blade 64, the Ink In all depressions respectively has an Inwardly arced surface. 

15 The depressions of a row filled with Ink 56 are subsequently transported by 

rotation of the printing drum 10a to a position P4 at which an exposure device 70 
modifies the surface tension in selected depressions. The exposure device 70 
contains a tubular flashbulb 72 whose longitudinal axis Is arranged parallel to the 
longitudinal axis of the prinfing drum 10a. A reflector 74 that extends along the 

2 0 flashbulb 72 and has an arcuate crossecfion Is located at that side of the flashbulb 
72 facing away from the printing drum 10a. The flashbulb 72 is located roughly In 
the focus of the reflector 74. The exposure device 70 also contains a line composed 
of ceramic cells 76 arranged next to one another whose transparency can be varied 
with the assistance of a control voltage. When exposing a row of depressions at the 
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position P4, exactly one ceramic cell 76 is located opposite each depression. The 
ceramic cells 76 are transparent, ferroelectric ceramic laminae. Such ceramic 
laminae are known in the field of optoelectronics. For example, such ceramic 
laminae are disclosed as PLZT elements in European Letters Patent EP 0 253 300 
5 B1 . However, optoelectronic elements that work according to the Kerr principle are 
also employed. The exposure device 70 is controlled by a drive device 78 
dependent on print data 80 that define the picture elements of the print image to be 
printed. A clock signal 84 that clocks the flashbulb 72 synchronously with the 
revolution of the printing drum 10a is generated at a first output line 82 of the drive 

10 device 78, so that each row of depressions that is moved past the position P4 is 
irradiated exactly once by the flashbulb 72. 

Output lines 86 lead from the drive device 78 to the individual ceramic cells 
76 of the line of ceramic cells 76. The drive unit 78 drives the ceramic cells 76 such 
that a ceramic cell 76 under consideration is light-transmissive when the depression 

15 lying opposite the appertaining ceramic cell 76 contains ink that is to be used for 
printing given the next transport past at a position P5. The light coming from the 
flashbulb 72 can then proceed through the appertaining ceramic cell 76 onto the ink. 
The light energy evaporates tensides that are situated at the surface of the ink. The 
result is that the surface tension of the inks rises and the wetting angle becomes 

2 0 larger. When, in contrast, the ink situated in a specific depression is not to be 

employed for printing a picture element, then the ceramic cell 76 lying thereopposite 
is darkened with the assistance of the control device 78, so that no light from the 
flashbulb 72 can be incident onto the depression. The surface tension and the 
wetting angle of the ink remain unaltered. 
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As explained above on the basis of Figure 1 , there are depressions wherein 
the surface of the printing fluid has the condition I after a row of depressions has 
been transported past the position P4. The surface of the ink has the condition II in 
other depressions. 

A transfer printing zone 92 is located at the position P5 between the printing 
drum 10a and a transport roller 90. The longitudinal axis of the transport roller 90 
lies parallel to the axis of the printing drum 10a. A transport device (not shown) 
turns the transport roller 90 in a direction opposite that of the printing drum 10a, see 
arrow 94. Continuous form paper 96 is transported in a transport direction 98 
between printing drum 10a and transport roller 90. The continuous form paper 96 
lies against the surface of the transport roller 90. 

Continuous form paper 96 and the surface of the printing drum 10a have the 
same speed in the region of the transfer printing zone 92, so that they are at rest 
relative to one another. That surface of the continuous form paper 96 facing toward 
the printing drum 10a has a spacing from the surface of the printing drum 10a that is 
smaller than the spacing B, see Figure 1 . In the region of the transfer printing zone, 
the continuous form paper 92 is printed at locations that lie opposite depressions 
whose ink has a high surface tension and, thus, a great curvature at the surface, 
condition II. 

After the depressions have been transported past the position P5, there are 
depressions in which ink 56 is still present. The ink 56 was removed from other 
depressions when printing in the transfer printing zone 72. A cleaning station 100 is 
located at a position P6. The cleaning station 100 contains a cleaning drum 102 
whose longitudinal axis lies parallel to the longitudinal axis of the printing drum 10a. 



The cleaning drum 102 turns in a direction opposite that of the printing drum 10a, 
see arrow 104. At the position P6, the surface of the cleaning drum 102 and the 
surface of the printing drum 10a touch in a cleaning region 105. The surface of the 
cleaning drum 102 is fabricated of an absorbent material that draws ink out of the 
5 depressions in which ink has remained. Ink that was previously in the depressions 
on the printing drum 10a is squeegeed off from the cleaning drum 102 with the 
assistance of a doctor blade 106. The removed ink runs into a collecting basin 108 
arranged under the doctor blade 106. After being transported past the position P6, 
the depressions on the printing drum 10a have returned into their original condition 
10 as explained above for the position PI . 

A compensating line 1 10 via which the ink dripping down from the doctor 
blade 106 returns into the reservoir 62 is situated between the collecting basin 108 
of the cleaning station 100 and the reservoir 62 of the inking station 54. An ink 
circulation is thus closed via the compensating line 110. 
15 Figure 3 shows a cleaning device 100b that is employed in a printing unit 50b. 

An exposure device employed in the printing unit 50b and a transfer printing station 
past which the carrier material is conducted are not shown in Figure 3 since their 
structure is identical to the structure of the exposure device 70 or, respectively, to 
the structure of the transfer printing station 90 through 98. A printing drum 10b of 
2 0 the printing unit 50b has the same structure as the printing drum 10a and turns 
counter-clockwise in the direction of an arrow 52b. The cleaning station 100b is 
located at the printing drum 10b at approximately the same position as the cleaning 
station relative to the printing drum 10a, i.e. obliquely under the shaft of the printing 
drum 10b. A cleaning drum 102b contained in the cleaning station 100b is arranged 
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parallel to the printing drum 10b. The surface of the cleaning drum 102b is formed 
by an elastic coating 200. The surface of the coating 200 touches the printing drum 
10b along a cleaning region 202. The cleaning drum 102b turns in the same sense 
as the printing drum 10b, see arrow 204. 
5 A stripper drum 206 lies parallel to the cleaning drum 1 02b at that side of the 

cleaning drum 102b facing away from the cleaning region 202. The stripper drum 
206 turns in a direction opposite that of the cleaning drum 102b, see arrow 208. A 
doctor blade 210, whose downwardly directed lower edge is arranged above a 
collecting basin 108b, is located under the stripper drum 206. 

10 The cleaning drum 102b removes Ink from the depressions that remained in 

the depressions of the printing drum 10b. Due to the rotational movement of the 
cleaning drum 102b, the removed ink is transported to the stripper drum 206 and 
proceeds onto the stripper drum 206 at a stripping region 212. The ink that is 
stripped off is then transported to the doctor blade 210 by the stripper drum 206 

15 along the circumferential direction of the stripper drum 206. The doctor blade 210 
squeegees the ink from the stripper drum 206. The ink drips from the doctor blade 
210 into the collecting basin 108. The collecting basin 108b is connected via a 
compensating line 1 10b to a reservoir 62b of an inking station 54b. The 
compensating line 1 10b runs through a filter unit 213 than contains a fine-pore filter 

2 0 in which paper fibers and dried ink collect. In another exemplary embodiment, a 
catalyst substance that decomposes foreign bodies in the ink is employed in the 
filter unit. 

An ultrasound bath 214 is arranged under the shaft of the printing drum 10b 
between the cleaning station 100b and the inking station 54b. The ultrasound bath 
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214 contains a container 216 whose upper edges lie against the printing drum 10b. 
The container 216 is completely filled with a solvent-containing cleaning fluid 218. 
An ultrasound transmitter 220 in the floor region of the container 216 sends 
ultrasound waves through the cleaning fluid 218 to the surface of the printing drum 
10b. When depressions of the printing drum 10b move past the ultrasound bath 
214, then the depressions immerse into the cleaning fluid 218 and are filled with 
cleaning fluid 218. The cleaning fluid 218 forms a transmission medium for the 
ultrasound, so that the ultrasound proceeds up to the sidewalls of the depressions 
and strips foreign bodies adhering thereto off. When the depressions leave the 
ultrasound bath 214, then the cleaning fluid runs out due to gravity and remains in 
the container 216. 

The depressions that are emptied at the cleaning station 100b and cleaned in 
the ultrasound bath 214 are transported to the inking station 54b due to the 
rotational motion of the printing drum 10b. The inking station 54b contains a scoop 
drum 58b that is arranged parallel to the printing drum 10b and turns in a direction 
opposite the rotational sense of the printing drum 10b, see arrow 60b. The scoop 
drum 58b dips into the ink 56b that is present in the reservoir 62b. Due to the 
rotational motion of the scoop drum 58b, ink is transported from the reservoir 62b to 
the printing drum 10b. The depressions moving past at the inking station 62b are 
filled with ink 56b in an inking region 222. A doctor blade (not shown) subsequently 
serves the purpose of squeegeeing ink not situated inside depressions from the 
printing drum 10b. Moreover, the employment of the doctor blade also causes the 
printing fluid in the depressions to arc inward. 
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Figure 4 shows a magnified Illustration of the cleaning region 202. 
Depressions 230 through 242 in the surface of the printing drum 10b are shown 
disproportionately large in Figure 4. After being transported past the transfer 
printing location 92 (see Figure 2), printing fluid 252, 256, 260 or, respectively, 262 
5 was present in the depressions 232, 236, 240 or, respectively, 242. The coating 200 
is composed of an elastic material and presses into the depressions in the cleaning 
region, see depression 236. Due to the force of adhesion between the printing fluid 
256 and the coating 200, the printing fluid 256 Is pulled out of the depression 236. 
The printing fluid 260 or, respectively, 262 that was present in the depression 240 
10 or, respectively, 242 was already transferred onto the coating 200 at the cleaning 
region 202. 

Figure 5 shows a portion of a cleaning station 100c that is constructed 
essentially like the cleaning station 100b. Instead of the cleaning drum 102b, a 
cleaning drum 102c that likewise has an elastic coating 200c at its surface is 

15 employed in the cleaning station 100c. The cleaning drum 102c and a printing drum 
10c, both of which are fabricated of a metallic material, lie opposite one another at a 
cleaning region 202c. A potential is generated on the printing drum 10c with the 
assistance of a voltage U1 . A voltage U2 generates a potential on the surface of the 
cleaning drum 102c that is lower than the potential on the surface of the printing 

2 0 drum 10c. The difference in potential leads thereto that printing fluid 252c, 256c, 
260c or, respectively, 262c easily releases from depressions 232c, 2326c, 240c or, 
respectively, 242c when the printing drum 10c and the cleaning drum 102c rotate in 
opposite directions relative to one another, see arrows 52c and 204c. In another 
exemplary embodiment, one of the voltages U1 or, respectively, U2 is reversed in 
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polarity, so that the potential on the printing drum 10c has a different operational 
sign from the potential on the cleaning drum 102c. 

Figure 6 shows a cleaning station 100d that is employed instead of the 
cleaning station 100. A printing drum 10d turns in a counter-clockwise direction, see 
5 arrow 52d. A blower unit 260 is arranged under the shaft of the printing drum 10d. 
A discharge nozzle 262 is directed onto the surface of the printing drum lOd along 
the longitudinal direction of the printing drum 10d. The blower unit 216 generates a 
pressure p that is higher than the atmospheric pressure patm. This results in the air 
being blown through the discharge nozzle 262 into the depressions on the surface of 
10 the printing drum 10d. The air stream forces the printing fluid that has remained in 
the depressions out into a collecting basin 108d. The cleaning station lOOd is 
surrounded by a housing (not shown) that prevents printing fluid from splattering out 
of the cleaning device 100d. 

Figure 7 shows a cleaning station lOOe that is employed instead of the 
15 cleaning station 100. A printing drum 10e rotates in a counter-clockwise direction, 
see arrow 52e. The cleaning station 100e contains a suction unit 270 that is 
arranged under the shaft of the printing drum lOe. An intake nozzle 272 of the 
suction unit 270 is directed such that an intake opening extends along the 
longitudinal direction of the printing drum 10e and lies at a short distance opposite 
2 0 the depressions moving past the cleaning station 1 0Oe. 

A pressure p that is lower than the atmospheric pressure patm prevails in the 
suction unit 270. Air is thus sucked into the suction unit 270 through the intake 
nozzle 272. In common with the air, printing fluid that has remained in the 
depressions after being transported past the transfer printing location 92 is also 
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suctioned off from the printing drum 10e. A drain channel 274 of the suction unit 
270 discharges into a collecting basin 108e. The printing fluid that has been 
suctioned from the surface of the printing drum 10e proceeds from the inside of the 
suction unit 270 through the drain channel 274 and into the collecting basin 108e. A 
5 connection between collecting basin 108e and reservoir 62 is not shown in Figure 7. 

Although other modifications and changes may be suggested by those skilled 
in the art, it is the intention of the inventors to embody within the patent warranted 
hereon all changes and modifications as reasonably and properly come within the 
scope of their contribution to the art. 
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(57) Abstract: A method and device for 
printing a base material (96), whereby 
a prinung roller (10a) provided with a 
plurality of recesses arranged on the surface 
of said printing roller (10a) for receiving 
printing fluid during a printing process 
rotates about its longitudinal axis. A 
cleaning station (100) and an inking station 
operate simultaneously during said printing 
process. 

(57) Zusammenfassung: Erlautert wird 
ein Verfahren zum Bedrucken eines 
Tragermaterials (96), bei dem sich eine 
Druckwalze (10a) mit einer N^elzahl auf 
der Oberflache der Druckwalze (10a) 
angeordneter Vertiefungen zur Aufnahme 
von Druckflussigkeit wahrend eines 
Druckvorgangs um ihre Langsachse dreht. 
Eine Reinigungsstation (100) und eine 
Einfarbesiation (54) sind wahrend des 
Druckvorgangs gleichzeitig in Betiieb. 



METHOD AND PRINTER DEVICE FOR PRINTING A CARRIER 
MATERIAL AND FOR CLEANING A PRINTING DRUM 



The invention is directed to a method for printing a carrier material, whereby a 
printing drum with a plurahty of depressions arranged on the surface of the printing 
drum for the acceptance of printing fluid turns around its longitudinal axis during a 
printing event. With the assistance of an inking station, printing fluid is introduced 
during the printing event into all depressions that move past the inking station. At a 
transfer printing location, the printing fluid contained in some of the depressions 
moving past the transfer printing location is employed for printing the carrier 
material. The printing fluid in the other depressions moving past the transfer printing 
location remains in the depressions. 

European Letters Patent EP 0 756 544 Bl discloses a thermoelectric printing 
unit for the transfer of an ink onto a recording medium. An inking station, a transfer 
printing station and a cleaning station are arranged around a printing drum having a 
plurality of depressions for the acceptance of ink. Only the inking station and the 
transfer printing station are in operation during the printing event. The depressions 
proceed to the inking station after they have passed by the transfer printing station. 
Printing fluid is re-introduced into the emptied depressions at the inking station. The 
cleaning station is actuated only after the end of the printing event. 

DE 295 07 416 Ul discloses a rotogravure unit wherein a rotogravure printing 
cylinder has ink-accepting depressions at image locations and no such depressions at 
non-imaging locations. The depressions are filled with ink at an inking station. This 
ink is transferred onto a rubber cylinder for later transfer onto paper. Subsequently, 
the ink residues are washed from the depressions of the image locations on the 
rotogravure printing cylinder with the assistance of a water jet and are thus removed. 

DE 195 44 099 Al discloses a thermographic printer device wherein a glass 
cylinder has a cup structure on its generated surface, the cups thereof being filled with 
ink. The ink in the cups is solidified with the assistance of a cooling device. In a 
printing zone, the ink in selected cups is melted with the assistance of laser light 
dependent on the image structure to be printed and is transferred onto paper. A doctor 
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blade strips the residues of the ink from the surface of the inking cylinder, the cups 
thereof being subsequently re-filled with ink. 

DE 195 03 951 Al discloses a rotogravure method, whereby a rotogravure 
printing cylinder is filled with ink in depressions at imaging locations, said ink being 
5 directly printed onto a carrier material. After the printing event, the specific 

depressions are cleaned of ink residues and re-filled with ink for a further printing 
event. 

DE 16 11 272 C2, further, discloses an offset rotary printing press that has a 
printing cylinder on whose generated surface a planographic form is chucked. This 
1 0 planographic form accepts ink in depressions that correspond to image locations to be 
inked, said ink being supplied via an ink application roller. The ink that is not picked 
up by the printing cylinder is removed fi-om the ink application roller and is supplied 
to the ink circulation. 

An object of the invention is to specify a method for printing a carrier material 
1 5 that is simple and enables a printing with high printing quality. Moreover, a printer 
device suitable for the implemenlation of the method should be recited. 

The object relating to the method is achieved with the method steps indicated 
in patent claim 1 . Developments are recited in the subclaims. 

The invention proceeds on the basis of the perception that a printing having 
2 0 high printing quality can only be achieved when all depressions are completely 
emptied before the depressions are transported past the inking station and a filled 
anew with printing fluid by the inking station. This is particularly significant in 
printing methods wherein the volimie of a respective depression prescribes the 
volume of printing fluid to be applied onto a picture element. Even given depressions 

2 5 whose printing fluid is used during printing, it is not assured that all of the printing 

fluid can be applied onto the carrier material. This is especially true when, due to 
adhesive forces between printing fluid and carrier material, the printing fluid is sucked 
toward the carrier material. In this case, driving the prinfing fluid out of the 
depression is foregone, this, for example, being implemented with the assistance of a 

3 0 gas bubble. 
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The inventive method therefore employs a cleaning station that removes 
printing fluid from depressions moving past the cleaning station. The cleaning station 
and the inking station operate simultaneously during the printing event. In the 
inventive method, thus, the printing fluid is removed from all depressions before the 
5 impressions are employed in a new printing event. Due to the removal of the printing 
fluid in the cleaning station, printing fluid is also prevented from drying on the 
sidewalls of the depressions during the printing event. The volume capacity of the 
depressions remains unmodified during the entire printing event. Printing fluid is also 
prevented from remaining in a depression over a plurality of revolutions of the 
1 0 printing drum and physically or chemically changing during this time, for example in 
terms of viscosity or composition when highly volatile tensides are contained in the 
printing fluid. 

What the utilization of the inventive method achieves is that a prescribed 
quantity of printing fluid having a prescribed composition and prescribed physical 

1 5 parameters can be employed for each picture element even given continuous mode. 
The result is a print image having high quality. 

In a development of the inventive method, the cleaning station contains a 
cleaning drum that lies parallel to the printing drum and whose surface touches the 
surface of the printing drum in a cleaning region during cleaning. The surface of the 

2 0 cleaning dmm is manufactured of an elastic or of an absorbent material that can be 
pressed into the depressions. The emplojmnent of a cleaning drum is a simple 
possibility for removing printing fluid that remains in the depressions. Given an 
elastic surface of the cleaning drum, this can be pressed against the printing drum in 
an enlarged cleaning region. The printing fluid remaining in the depressions thus has 

2 5 comparatively more time to attach to the surface of the cleaning drum. Cleaning 

drums at whose surface bristles are arranged are also employed. The cleaning device 
must lie tightly against the printing drum in order to avoid a contamination of the 
printing unit due to printing fluid that spatters during brushing. 

In another development, the cleaning drum carries a potential that differs from 

3 0 the potential of the surface of the printing drum. This measure facilitates the release 

of the printing fluid from the depressions because the electrostatic forces attract the 



printing fluid out of the depression in addition to the adhesion forces between printing 
fluid and surface of the cleaning drum. Potentials having different operational signs 
are also employed. 

In a next development, the cleaning station, in addition to containing the 
cleaning drum, contains a stripper drum lying parallel to the cleaning drum whose 
surface exerts pressure onto the surface of the cleaning drum in a stripping region. 
The surface of the stripper drum is made of a hard material, for example of metal. 
Whereas absorbent material can be damaged when being squeezed out with the 
assistance of a doctor blade, stripping the printing fluid from the stripper drum can be 
carried out without damage. The stripper drum has a smooth surface on which the 
doctor blade lies well. 

In one development of the inventive method, the emptied depressions are 
cleaned with a cleaning fluid after the emptying of the printing fluid from the 
depressions moving past the cleaning station and before the introduction of the 
printing fluid into the depressions moving past the inking station. The cleaning leads 
to a more thorough emptying and cleaning of the depression and assures that printing 
fluid is always filled into the depressions in the inking station under constant 
conditions. During cleaning, dirt particles are also removed from the edges of the 
depressions, said dirt particles being produced, for example, due to abrasion of the 
carrier material or by abrasion at the edges of the depressions. 

In a next development, the cleaning fluid is contained in a cleaning container 
arranged under the printing drum. The depressions moving past the cleaning 
container immerse into the cleaning fluid. The immersion assures that the cleaning 
fluid is pressed into the depressions with a specific pressure. Moreover, the cleaning 
fluid is agitated due to the immersion. The increased pressxire and the movement of 
the cleaning fluid lead thereto that the dirt particles seated at the sidewalls of the 
depressions are released better. In a next development, printing fluid is employed as 
cleaning fluid, so that additional cleaning fluids can be foregone. When, however, a 
very thorough cleaning is important, then solvents are employed as cleaning fluid. 

In a next development, the cleaning fluid is moved by additional measures that 
proceed beyond the movement of the cleaning fluid due to the immersion of the 
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printing drum. The employment of ultrasound assures that dirt particles that adhere 
very firmly to the sidewalls can also be released. Moreover, larger dirt particles are 
comminuted by the ultrasound. 

In one development of the inventive method, the cleaning station contains a 
5 blower with whose assistance air is blown into the depressions moving past the 
cleaning station. When the air is blown into the depressions, the printing fluid is 
blown out at the same time. Blowing the air in is implemented thereat instead of or in 
combination with the cleaning by the cleaning drum. 

In a next development, a suction pump is employed in the cleaning station, air 
1 0 being suctioned out of the depressions moving past the cleaning station with the 
assistance thereof Printing fluid remaining in the depressions is also removed 
simultaneously with the air. A spattering of printing fluid does not occur in the 
suctioning, so that measures to prevent spattering printing fluid need not be 
undertaken. 

1 5 When, in a next development, the printing fluid removed in the cleaning 

station is collected and conducted to the inking station, then a circulation derives for 
the printing fluid that assures that the printing fluid can be completely printed. 

In a next development, the printing fluid is cleaned and/or rejuvenated at a 
location of the printing fluid circulation. A filtering makes it possible to remove 

2 0 foreign bodies and ink particles that have already dried from the printing fluid. Given 
a rejuvenation of the printing fluid, for example, additives such as water or solvent are 
introduced into the printing fluid. 

The invention is also employed for a printer device that is employed for the 
implementation of the inventive method. The technical effects indicated above thus 

2 5 also apply to the inventive printer device and developments thereof. 

Exemplary embodiments of the invention are explained below on the basis of 
the attached drawings. Shown therein are: 
Figure 1 a portion of a printing drum; 

Figure ^2 a printing unit of a printer; 

3 0 Figure 3 a cleaning station with a cleaning drum and an ultrasound bath; 

Figure 4 a magnified illustration of a cleaning region; 



i !□! o i H o ri. Ci o h-3.:b. o ii^i 



6 

Figure.3-^ a cleaning station with a potential-carrying cleaning drum; 
Figurq_6_ a cleaning station with a blower; and 
Figure 7 a cleaning station with a suction unit. 

Figure 1 shows a longitudinal section along the surface 8 of a printing drum 
5 10. A plurality of depressions arranged matrix-like are located in the surface 8 of the 
printing drum 10, two depressions 12 and 14 thereof being shown in Figure 1. The 
depressions are arranged next to one another in a row direction, see arrow 16. 
Neighboring depressions 1 2, 14 having a spacing A from one another that determines 
the resolution of the printer. A plurality of rows of depressions are arranged 

1 0 following one another in column direction 1 8, whereby neighboring depressions with 
a column also have a spacing from one another that corresponds to the spacing A. 
The depressions are all identically constructed, so that only the structure of the 
depression 12 is explained below. 

The depression 12 is fashioned as a conoidal finstum-shaped recess (see 

1 5 contour 20) and thus has circular crossections. The axis of the conoidal frustum lies 
in the direction of the normal of the surface 8. The conoidal frustum-shaped contour 
20 tapers with increasing distance from the surface 8 of the printing drum 10. A 
bottom surface 24 of the depression 12 has a smaller diameter than the opening 26 of 
the depression 12 lying on the surface of the printing drum 10. The circumference of 

2 0 the opening 26 lies on a circle and prescribes the shape of the picture elements to be 
printed. 

An all-around sidewall 28 of the depression 12 is arranged obliquely relative 
to the surface 8 of the printing drum 10. The filling of a chromatic ink 30 is 
facilitated by the conoidal frustum-shaped fashioning of the depression 12. The ink 

2 5 30 is held within the depression 12 by capillary forces. The capillary forces are 

greater than the force of gravity the earth exerts on the ink 30, so that the ink also 
remains within the depression 12 when the opening 26 is directed down, i.e. toward 
the center of the earth. After the filling of the ink 30 and the squeegeeing of the 
printing drum 1 0 with a doctor blade, the surface 32 of the ink 30 has a surface 

3 0 tension at which a convex curvature occurs, i.e. the surface 32 of the ink 30 is arced 

inward. The surface 32 is in a condition I wherein a wetting angle RI has a value of 



A Oi O :i. H ID o ^"ii".,:! S C 2^ 



7 

approximately 45 °. The wetting angle RI is described by a vector VI of the surface 
tension on the surface 30 and by the side wall 28. The vector VI begins at the edge of 
the depression 12, i.e. at a location at which the fluid 30 adjoins the sidewall 28 or, 
respectively, surface 8. The volume capacity of the depression 12 is selected such 
5 that exactly that quantity of ink 30 that is required for pnnting a smgle picture 
element is accepted. 

How a condition II of the surface 36 of the ink 34 affects the printing event 
shall be explained below on the basis of a printing fluid 34 within the depression 14. 
After being filled into the depression 14, the ink 34 also has an inwardly arced, i.e. 

1 0 concave surface. The surface tension of the ink 34 was increased due to the 

evaporation of tensides with the assistance of an exposure device (shown at the 
bottom in Figure 2), as a result whereof the surface 36 has arced outward. A wetting 
angle RII between a surface tension vector VII and the sidewall of the depression 14 
has a value of somewhat above 90°. The vector VII begins at the sidewall of the 

1 5 depression 14 and proceeds in the direction of the surface tension of the surface 36. 
The starting point of the surface tension vector VII lies at the boundary between 
printing fluid 34 and the sidewall of the depression 14. A middle region 38 of the 
surface 36 projects beyond the surface 8 of the printing drum 10 by a distance B. 
When the depression 14 is conducted past paper to be printed upon at a distance that 

2 0 is less than the distance B, then a wetting of the paper occurs. The adhesion forces 
between paper and printing fluid 34 are higher than the capillary forces between 
printing fluid 34 and depression 14. All of the printing fluid 34 is therefore sucked 
out of the depression 14 and inks a region on the paper that is provided for a picture 
element. 

2 5 Figure 2 shows a printing unit 50 of a printer that has a resolution of 600 dpi 

(dots per inch). A printing drum 10a turns in counter-clockwise direction, see arrow 
52. The devices enumerated below are successively arranged along the 
circumferential direction of the printing drum 1 Oa. 

At the beginning of a revolution of the printing drum 10a, the depressions for 

3 0 printing a row that extend in longitudinal direction of the printing drum 10a are free 

of printing fluid, see position PI . Ink 56 is filled into the depressions of a row at an 
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inking station 54. The inking station 54 contains a scoop drum 58 whose axis 
proceeds parallel to the axis of the printing drum 10a. At the position P2, the surface 
of the scoop drum 58 touches the surface of the printing drum 10a. The scoop drum 
58 turns in a direction opposite that of the printing drum 10a, see arrow 60. The 
lower part of the scoop drum 58 immerses into the ink 56 held by a reservoir 62, so 
that the surface of the scoop drum 58 is moistened with ink when the surface reaches 
the position P2. Due to the capillary forces, the ink 56 is sucked from the surface of 
the scoop drum 58 into the depressions 12, 14 of the printing drum 10a, which is 
located at position P2. 

A doctor blade 64 is situated at a position P3, said doctor blade 64 sweeping 
over the surface of the printing drum 10a such that no ink remains on the surface of 
the printing drum 10a outside the depressions. After being swept with the doctor 
blade 64, the ink in all depressions respectively has an inwardly arced surface. 

The depressions of a row filled with ink 56 are subsequently transported by 
rotation of the printing drum 10a to a position P4 at which an exposure device 70 
modifies the surface tension in selected depressions. The exposure device 70 contains 
a tubular flashbulb 72 whose longitudinal axis is arranged parallel to the longitudinal 
axis of the printing drum 10a. A reflector 74 that extends along the flashbulb 72 and 
has an arcuate crossection is located at that side of the flashbulb 72 facing away from 
the printing drum 10a. The flashbulb 72 is located roughly in the focus of the 
reflector 74. The exposure device 70 also contains a line composed of ceramic cells 
76 arranged next to one another whose transparency can be varied with the assistance 
of a control voltage. When exposing a row of depressions at the position P4, exactly 
one ceramic cell 76 is located opposite each depression. The ceramic cells 76 are 
transparent, ferroelectric ceramic laminae. Such ceramic laminae are known from 
optoelectronics. For example, such ceramic laminae are disclosed as PLZT elements 
in European Letters Patent EP 0 253 300 Bl. However, optoelectronic elements that 
work according to the Kerr principle are also employed. The exposure device 70 is 
controlled by a drive device 78 dependent on print data 80 that define the picture 
elements of the print image to be printed. A clock signal 84 that clocks the flashbulb 
72 synchronously with the revolution of the printing drum 10a is generated at a first 



output line 82 of the drive device 78, so that each row of depressions that is moved 
past the position P4 is irradiated exactly once by the flashbulb 72. 

Output lines 86 lead from the drive device 78 to the individual ceramic cells 
76 of the line of ceramic cells 76. The drive unit 78 drives the ceramic cells 76 such 
that a ceramic cell 76 under consideration is light-transmissive when the depression 
lying opposite the appertaining ceramic cell 76 contains ink that is to be used for 
printing given the next transport past at a position P5. The light coming from the 
flashbulb 72 can then proceed through the appertaining ceramic cell 76 onto the ink. 
The light energy evaporates tensides that are situated at the surface of the ink. The 
result is that the surface tension of the inks rises and the wetting angle becomes larger. 
When, in contrast, the ink situated in a specific depression is not to be employed for 
printing a picture element, then the ceramic cell 76 lying thereopposite is darkened 
with the assistance of the control device 78, so that no light from the flashbulb 72 can 
be incident onto the depression. The surface tension and the wetting angle of the ink 
remain unaltered. 

As explained above on the basis of Figure 1, there are depressions wherein the 
surface of the printing fluid has the condition I after a row of depressions has been 
transported past the position P4. The surface of the ink has the condition II in other 
depressions. 

A transfer printing zone 92 is located at the position P5 between the printing 
drum 10a and a transport roller 90. The longitudinal axis of the transport roller 90 lies 
parallel to the axis of the printing drum 10a. A transport device (not shown) turns the 
transport roller 90 in a direction opposite that of the transport [sic] drum 10a, see 
arrow 94. Continuous form paper 96 is transported in a transport direction 98 
between printmg drum 10a and transport roller 90. The continuous form paper 96 lies 
against the surface of the transport roller 90. 

Continuous form paper 96 and the surface of the printing drum 10a have the 
same speed in the region of the transfer printing zone 92, so that they are at rest 
relative to one another. That surface of the continuous form paper 96 facing toward 
the printing drum 10a has a spacing from the surface of the printing drum 10a that is 
smaller than the spacing B, see Figure 1. In the region of the transfer printing zone, 
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the continuous form paper 92 is printed at locations that He opposite depressions 
whose ink has a high surface tension and, thus, a great curvature at the surface, 
condition II. 

After the depressions have been transported past the position P5, there are 
5 depressions in which ink 56 is still present. The ink 56 was removed from other 

depressions when printing in the transfer printing zone 72. A cleaning station 100 is 
located at a position P6. The cleaning station 100 contains a cleaning drum 102 
whose longitudinal axis lies parallel to the longitudinal axis of the printing drum 10a. 
The cleaning drum 1 02 turns in a direction opposite that of the printing drum 1 Oa, see 

10 arrow 104. At the position P6, the surface of the cleaning drum 102 and the surface of 
the printing drum 10a touch in a cleaning region 105. The surface of the cleaning 
drum 102 is fabricated of an absorbent material that sucks ink out of the depressions 
in which ink has remained. Ink that was previously in the depressions on the printing 
drum 10a is squeegeed off from the cleaning drum 102 with the assistance of a doctor 

15 blade 106. The removed ink runs into a collecting basin 108 arranged under the 

doctor blade 106. After being transported past the position P6, the depressions on the 
transfer [sic] printing drum 10a have returned into their original condition as 
explained above for the position PI . 

A compensating line 1 10 via which the ink dripping down from the doctor 

2 0 blade 106 returns into the reservoir 62 is situated between the collecting basin 108 of 
the cleaning station 100 and the reservoir 62 of the inking station 54. An ink 
circulation is thus closed via the compensating line 110. 

Figure 3 shows a cleaning device 100b that is employed in a printing unit 50b. 
An exposure device employed in the printing unit 50b and a transfer printing station 

2 5 past which the carrier material is conducted are not shown in Figure 3 since their 

structure is identical to the structure of the exposure device 70 or, respectively, to the 
structure of the transfer printing station 90 through 98. A printing drum 10b of the 
printing unit 50b has the same structure as the printing drum 10a and turns counter- 
clockwise in the direction of an arrow 52b. The cleaning station 100b is located at the 

3 0 printing drum 1 Ob at approximately the same position as the cleaning station relative 

to the printing drum 10a, i.e. obliquely under the shaft of the printing drum lOb. A 
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cleaning drum 102b contained in the cleaning station 100b is arranged parallel to the 
printing drum 10b. The surface of the cleaning drum 102b is formed by an elastic 
coat 200. The surface of the coat 200 touches the printing drum 10b along a cleaning 
region 202. The cleaning drum 102b turns in the same sense as the printing drum 
10b, see arrow 204. 

A stripper drum 206 lies parallel to the cleaning drum 102b at that side of the 
cleaning drum 102b facing away from the cleaning region 202. The stripper drum 
206 turns in a direction opposite that of the cleaning drum 102b, see arrow 208. A 
doctor blade 210, whose downwardly directed lower edge is arranged above a 
collecting basin 108b, is located under the stripper drum 206. 

The cleaning drum 1 02b removes ink from the depressions that remained in 
the depressions of the printing drum 10b. Due to the rotational movement of the 
cleaning drum 102b, the removed ink is transported to the stripper drum 206 and 
proceeds onto the stripper drum 206 at a stripping region 212. The ink that is stripped 
off is then transported to the doctor blade 210 by the stripper drum 206 along the 
circumferential direction of the stripper drum 206. The doctor blade 210 squeegees 
the ink from the stripper drum 206. The ink drips from the doctor blade 210 into the 
collecting basin 108. The collecting basin 108b is connected via a compensating line 
1 10b to a reservoir 62b of an inking station 54b. The compensating line 1 10b runs 
through a filter unit 213 than contains a fme-pore filter in which paper fibers and dried 
ink collect. In another exemplary embodiment, a catalyst substance that decomposes 
foreign bodies in the ink is employed in the filter unit. 

An ultrasound bath 214 is arranged under the shaft of the printing drum 10b 
between the cleaning station 1 00b and the inking station 54b. The ultrasound bath 
214 contains a container 216 whose upper edges lie against the printing drum 10b. 
The container 216 is completely filled with a solvent-containing cleaning fluid 218. 
An ultrasound transmitter 220 in the floor region of the container 216 sends 
ultrasound waves through the cleaning fluid 218 to the surface of the printing drum 
10b. When depressions of the printing drum 10b move past the ultrasound bath 214, 
then the depressions immerse into the cleaning fluid 218 and are filled with cleaning 
fluid 218. The cleaning fluid 218 forms a transmission medium for the ultrasound, so 
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that the ultrasound proceeds up to the sidewalls of the depressions and strips foreign 
bodies adhering thereto off. When the depressions leave the ultrasound bath 214, then 
the cleaning fluid runs out due to gravity and remains in the container 216. 

The depressions that are emptied at the cleaning station 1 00b and cleaned in 
5 the ultrasound bath 214 are transported to the inking station 54b due to the rotational 
motion of the printing drum 10b. The inking station 54b contains a scoop drum 58b 
that is arranged parallel to the printing drum 10b and turns in a direction opposite the 
rotational sense of the printing drum 10b, see arrow 60b. The scoop drum 58b dips 
into the ink 56b that is present in the reservoir 62b. Due to the rotational motion of 

1 0 the scoop drum 58b, ink is transported from the reservoir 62b to the printing drum 

1 Ob. The depressions moving past at the inking station 62b are filled with ink 56b in 
an inking region 222. A doctor blade (not shown) subsequently serves the purpose of 
squeegeeing ink not situated inside depressions from the printing drum lOb. 
Moreover, the employment of the doctor blade also causes the printing fluid in the 

1 5 depressions to arc inward. 

Figure 4 shows a magnified illustration of the cleaning region 202. 
Depressions 230 through 242 in the surface of the printing drum 10b are shown 
disproportionately large in Figure 4. After being transported past the transfer printing 
location 92 (see Figure 2), printing fluid 252, 256, 260 or, respectively, 262 was 

2 0 present in the depressions 232, 236, 240 or, respectively, 242. The coat 200 is 
composed of an elastic material and presses into the depressions in the cleaning 
region, see depression 236. Due to the force of adhesion between printing fluid 256 
and coat 200, the printing fluid 256 is pulled out of the depression 236. The printing 
fluid 260 or, respectively, 262 that was present in the depression 240 or, respectively, 

2 5 242 was already transferred onto the coat 200 at the cleaning region 202. 

Figure 5 shows a portion of a cleaning station 100c that is constructed 
essentially like the cleaning station 100b. Instead of the cleaning drum 102b, a 
cleaning drum 102c that likewise has an elastic coat 200c at its surface is employed in 
the cleaning station 100c. The cleaning drum 102c and a printing drum 10c, both of 

3 0 which are fabricated of a metallic material, lie opposite one another at a cleaning 

region 202c. A potential is generated on the printing drum 10c with the assistance of 
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a voltage Ul . A voltage U2 generates a potential on the surface of the cleaning drum 
102c that is lower than the potential on the surface of the printing drum 10c. The 
difference in potential leads thereto that printing fluid 252c, 256c, 260c or, 
respectively, 262c easily releases from depressions 232c, 2326c, 240c or, respectively, 
5 242c when the printing drum 10c and the cleaning drum 102c rotate in opposite 
senses relative to one another, see arrows 52c and 204c. In another exemplary 
embodiment, one of the voltages Ul or, respectively, U2 is reversed in polarity, so 
, that the potential on the printing drum 10c has a different operational sign from the 
potential on the cleaning drum 102c. 

1 0 Figure 6 shows a cleaning station lOOd that is employed instead of the 

cleaning station 100. A printing drum lOd turns in counter-clockwise direction, see 
arrow 52d. A blower unit 260 is arranged under the shaft of the printing drum lOd. A 
discharge nozzle 262 is directed onto the surface of the printing drum lOd along the 
longitudinal direction of the printing drum lOd. The blower unit 216 generates a 

1 5 pressure p that is higher than the atmospheric pressure patm. This results therein that 
air is blown through the discharge nozzle 262 into the depressions on the surface of 
the printing drum lOd. The air stream expresses printing fluid that has remained in 
the depressions out into a collecting basin 108d. The cleaning station lOOd is 
surrounded by a housing (not shown) that prevents printing fluid from splattering out 

2 0 of the cleaning device 1 OOd. 

Figure 7 shows a cleaning station lOOe that is employed instead of the 
cleaning station 100. A printing drum lOe rotates in counter-clockwise direction, see 
arrow 52e. The cleaning station lOOe contains a suction unit 270 that is arranged 
under the shaft of the printing drum lOe. An intake nozzle 272 of the suction unit 270 

2 5 is directed such that an intake opening extends along the longitudinal direction of the 

printing drum 1 Oe and lies at a short distance opposite the depressions moving past 
the cleaning station 1 OOe. 

A pressure p that is lower than the atmospheric pressure patm prevails in the 
suction unit 270. Air is thus sucked into the suction unit 270 through the intake 

3 0 nozzle 272. In common with the air, printing fluid that has remained in the 

depressions after being transported past the transfer printing location 92 is also sucked 
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off from the printing drum 1 Oe. A drain channel 274 of the suction unit 270 
discharges into a collecting basin 108e. Printing fluid sucked up from the surface of 
the printing drum 1 Oe proceeds from the inside of the suction unit 270 through the 
drain channel 274 and into the collecting basin 108e. A connection between 
5 collecting basin 1 08e and reservoir 62 is not shown in Figure 7. 
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List of Reference Characters 

8 surface 

1 0, 1 Oa- 1 Oe printing drum 

12,14 depression 

5 16 row direction 

A,B distance 

1 8 column direction 

20 contour 

22 axis 

10 24 bottom surface 

26 opening 

28 sidewall 

30 ink 

I, II condition 

15 RI, RII wetting angle 

VI, VII surface tension vector 

34 ink 

36 surface 

38 region 

2 0 40 surface of the printing drum 

50,50-52e printing unit 

52,52b arrow 

P1-P6 position 

54 inking station 

2 5 56 ink 

58,58b scoop drum 

60 arrow 

62, 62b reservoir 

64 doctor blade 

3 0 70 exposure device 

72 flashbulb 
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74 


reflector 




78 


drive device 




80 


print data 




82 


output line 


5 


84 


clock signal 




86 


lines 




90 


transport roller 




92 


transfer printing zone 




94 


arrow 


10 


96 


continuous form paper 




98 


transport direction 




100,100b-d 


cleaning station 




102,102b-c 


cleaning drum 




104 


arrow 


15 


105 


cleaning region 




106 


doctor blade 




108,108b-e 


collecting basin 




110,110b 


compensating line 




120 


self-focussing lens 


20 


200 


coat 




202,202c 


cleaning region 




204,204c 


arrow 




206 


stripper drum 




208 


arrow 


25 


210 


doctor blade 




212 


stripping region 




213 


filter unit 




214 


ultrasound bath 




216 


container 


30 


218 


cleaning fluid 




220 


ultrasound transmitter 
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222 


inking region 


230-242 


depression 


252,252c 


printing fluid 


254,254c 


printing fluid 


260,260c 


printing fluid 


262,262c 


printing fluid 


232c,236c 


depression 


240c,242c 


depression 


260 


blower unit 


262 


discharge nozzle 


P 


pressure 


patm 


atmospheric pressure 


270 


suction unit 


272 


intake nozzle 


274 


drain channel 
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Claims 

1. Method for printing a carrier material (96), whereby a printing drum (10a) 
having a plurality of depressions (12, 14) for the acceptance of printing fluid (30, 34) 
arranged on the surface of the printing drum (10a) rotates around its longitudinal axis 
5 during a printing event, 

printing fluid (30, 34) is introduced by an inking station (54) into depressions (12, 14) 
moving past the inking station (54), 

printing fluid (34) from some of the depressions (14) moving past a transfer printing 
location (92) is employed at said transfer printing station (92) for printing the carrier 
10 material, and printing fluid (30) remains in the rest of the depressions (12), 

printing fluid (30) is removed by a cleaning station (100) from depressions (12, 14) 

moving past the cleaning station (100), 

and whereby the cleaning station (100) and the inking station (54) are simultaneously 

in operation during the printing event. 
15 2. Method according to claim 1 , characterized in that the cleaning station (1 00) 

contains a cleaning drum (102) that lies parallel to the printing drum (10a) and whose 

surface touches the surface of the printing drum (10a) in a cleaning region (202) 

during cleaning; and in that the surface of the cleaning drum (102) is manufactured of 

an elastic or absorbent material. 
2 0 3. Method according to claim 2, characterized in that the cleaning drum (102a) 

carries a potential (U2) that differs from a potential (Ul) on the surface of the prmting 

drum (10a). 

4. Method according to claim 2 or 3, characterized in that the cleaning station 
(100b) contains a stripper drum (206) that lies parallel to the cleaning drum (102b) 

2 5 and whose surface exerts pressure onto the surface of the cleaning drum (102b) in a 

stripping region (212); and in that the surface of the stripper drum (102) is fabricated 
of a hard material (200). 

5. Method according to one of the preceding claims, characterized in that the 
emptied depressions are cleaned with a cleaning fluid (216) after the removal of the 

3 0 printing fluid from depressions moving past the cleaning station (100b) and before the 

introduction of printing fluid into depressions moving past the inking station (54b). 
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6. Method according to claim 5, characterized in that the cleaning station (214) 
contains a cleaning container (216) with a cleaning fluid (218) that is preferably 
arranged under the printing drum (10b); and in that depressions moving past the 
cleaning container (216) immerse into the cleaning fluid (218). 
5 7. Method according to claim 5 or 6, characterized in that printing fluid is 

employed as cleaning fluid. 

8. Method according to claim 6 or 7, characterized in that the cleaning fluid 
(216) is moved by additional measures, preferably by introduction of ultrasound 
(220). 

10 9. Method according to one of the preceding claims, characterized in that the 

cleaning station (lOOd) contains a blower unit (260) that, with the assistance of air, 
displaces printing fluid out of the depressions (12, 14) moving past the cleaning 
station (lOOd). 

1 0. Method according to one of the preceding claims, characterized in that the 
1 5 cleaning station (lOOeO contains a suction unit (270) with whose assistance air is 

sucked in, said air entraining printing fluid from the depressions (12, 14) moving past 
the cleaning station (lOOe). 

1 1 . Method according to one of the preceding claims, characterized in that the 
printing fluid removed with the assistance of the cleaning station (100) is collected; 

2 0 and in that the collected printing fluid is conducted to the inking station (54). 

12. Method according to claim 11, characterized in that the printing fluid (56) 
is cleaned and/or rejuvenated. 

13. Printer device (50) for printing a carrier material (96), comprising 

a printing drum ( 1 Oa) rotating around its longitudinal axis during the printing event 

2 5 and on whose surface a plurality of depressions (12, 14) for the acceptance of printing 

fluid (30, 34) are arranged, 

an inking station (54) for introducing printing fluid (30, 34) into depressions (12, 14) 
that move past the inking station (54), 

a transfer printing station (94) at which printing fluid (34) from some of the 

3 0 depressions (14) moving past the transfer printing location (92) is employed for 
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printing the carrier material, and at which the printing fluid (30) remains in the rest of 
the depressions (12) moving past the transfer printing station (94), 
a cleaning station (100) for removing printing fluid (30) from depressions (12) that 
move past the cleaning station (100), 
5 and comprising a control unit for the actuation of the cleaning station (1000 and of the 
inking station (54), 

characterized in that the control unit simultaneously places the cleaning station (100) 
and the inking station (54) into operation during the printing event. 

14. Printer device (50) according to claim 13, characterized by a cleansing 

1 0 station (2 1 4) for cleansing the depressions emptied in the cleaning station ( 1 00b) with 
a cleaning fluid (216). 

15. Printer device (50) according to claim 13 or 14, characterized in that the 
cleaning station (100) contains a cleaning drum (102, 102a) that hes parallel to the 
printing drum (1 Oa, 1 Ob, 1 Oc) and whose surface touches the surface of the printing 

1 5 drum (10a) in a cleaning region (202); and in that the surface of the cleaning drum 
(102a) preferably carries a different potential (U2) than the surface of the printing 
drum (10c). 

16. Printer device (50) according to claim 15, characterized in that the 
cleaning station (100b) contains a stripper drum (206) that hes parallel to the cleaning 

2 0 drum (102b) and whose surface presses onto the surface of the cleaning drum (102b) 
in a stripping region (212). 

17. Printer device (50) according to one of the claims 13 through 16, 
characterized in that the cleaning device (lOOd) contains a blower unit (260) with 
whose assistance air is blown into the depressions (12, 14) moving past the cleaning 

25 station (lOOd); and/or in that the cleaning station (lOOe) contains a suction unit (270) 
with whose assistance air is sucked out of the depressions (12, 14) moving past the 
cleaning station (lOOe). 
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 
ERKLARUNG fur PATENTANMELDUNGEN MIT VOLLMACHT 
German Language Declaration 



Als nachstehend benannter Erfinder erklSre tch hiemnit 
an Eides Statl: 

dass mein Wohnsitz, melne Postanschrift, und meine 
Staatsangehorigkeit den im Nachstehenden nach 
meinem Namen aufgefOhrten Angaben entsprechen, 

dass ich, nach bestem Wissen der ursprtlngtiche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) oder eln ursprOngiicher, erster und 
Miterfinder (fails nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin. fUr des dieser 
Antrag gestellt wird und ftlr den eln Patent beantragt 
wird for die Erfindung mit dem Titel: 

VERFAHREN UND DRUCKVORRICHTUNG 2UM 
BEDRUCKEN EINES TRAG ERMATERIALS UND 
ZUM REINIGEN EINER DRUCKWALZE 

deren Beschreibung 

(zutreffendes ankreuzen) 

□ hier beigefOgt ist. 

■ am • 28 June 2000 als 

PCT Internationale Anmeldung 

PCT Anmeidungsnummer PCT/EPOQ/06026 

eingereicht wurde und am 

abgeSndert wurde (falls tatsachlich abgeandert) 

Ich bestatlge hlermit, dass ich den Inhalt der oblgen 
Patentanmeldung einschliessllch der AnsprQche 
durchgesehen und verstanden habe, die eventuell 
durch einen Zusatzantrag wie oben erwahnt 
abgeSndert wurde. 

Ich erkenne meine Pfiicht zur Offenbarung 
irgendwelcher Informationen, die fur die PrOfung der 
vorllegenden Anmeldung in Einklang mit Absatz 37, 
Bundesgesetzbuch, Paragraph 1.56(a) von Wichtigkeit 
sind, an. 

Ich beanspruche hiermit auslSndlsche Prloritatsvorteile 
gemSss /^schnitt 35 der Zlvilprozessordnung der 
Vereinigten Staaten, Paragraph 119 aller unten 
angegebenen Auslandsanmeidungen fur ein Patent 
Oder eine Erfindersurkunde, und habe auch aiie 
Auslandsanmeidungen fur ein Patent oder eine 
Erfindersurkunde nachstehend gekennzeichnet, die ein 
Anmeldedatum haben, das vor dem Anmeldedatum 
der Anmelflung liegt, far die Prioritat beanspruoht wird. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
as stated below next to my name, 



I believe I am the original, first and sole inventor (If only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



the specification of which 
(check one) 

□ is attached hereto 

□ was filed on as 

PCT international application 

PCT Application No. 

and was amended on 

(if applicable) 

I hereby state ttiat I have re^^'ewed and understand the 
contents of the above identified speaficatlon. including 
the claims as amended by any amendment refen^d to 
above. 



I acknowledge the duty to disclose information which 
Is material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, 
§1. 56(a). 



I hereby claim foreign priority benefits under Title 35, 
United States Code. §119 of any foreign appIicatron(s) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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Prior foreign applications 
Prion'tat beansprucht 

199 30 129.8 Germany 
(Number) (Country) 
(Nummer) (Land) 



(Number) 
(Nummer) 



(Country) 
(Land) 



German Language Declaration 



30 June 19^9 



(Day iVlonth Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



Priority Claimed 



Yes 
Ja 

□ 

Yes 

Ja 



□ 
No 
Nein 

□ 
No 
Nein 



Ich beanspruche hiermit germass Absatz 35 der 
Zivilprozessordnung der Vereinigten Staaten, 
Paragraph 120, den Vorzug alier unten aufgefQhrten 
Anmeldungen und falls der Gegenstand aus jedem 
Anspruch dieser Anmeldung nicht in einer frClheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatees 35 der Zivilprozeliordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absate 37, Bundesgeset^uch, 
Paragraph 1 .56(a) meine Pfllcht zur Offenbarung von 
Infonmationen an, die zwischen dem Anmeldedatum 
der frOheren Anmeldung und dem nationalen Oder POT 
intema.tionalen Anmeldedatum dieser ^meidung 
b^cannt geworden sind. 



1 hereby claim the benefit under Title 35, United States 
Code. §120 of any United States application (s) listed 
below and, insofar as the subject matter of each of the 
claims of this application Is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35. United States Code. 
§122 I acl^nowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occurred between the 
filing date of the prior application and the national or 
PCT international filing date of this application. 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhSngig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit. dass alle von mir in der 
voriiegenden Ekiarung gemachten Angaben nach 
meinem besten Wissen und Gewissen der voilen 
Wahrheit entsprechen, und dass ich diese 
eldesstattiiche Erklflrung in Kenntnis dessen abgebe. 
dass wissentilch und vorsStzlich ^Ische Angaben 
gemass Paragraph 1001, Absatz 18 der 
Zivilprozessordnung der Vereinigten Staaten von 
Amerika mit Geldstrafe belegt und/oder Geffingnis 
bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die 
GQltigkeit der voriiegenden Patentanmeldung oder 
eines darauf erteilten Patentes gefdhrden kdnnen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful ^Ise statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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German Language Declaration 

VERTRETUNGSVOLLMACHT:AlsbenannterErfinder . POWER OF ATTORNEY: As a named Inventor. I 

beauflrage ich hiermit den nachstehend benannten hereby appoint the following attomey(s) and/or 

Patentanwalt (oder die nachstehend benannten agent(s) to prosecute this application and transact all 

Patentanwalte) und/oder Patent-Agenten mlt der business in the Patent and Trademark Office 

Verfolgung der vorliegenden Patentanmeldung sowie connected therewith, (list name and registration 

mlt der Abwicklung aller damit.verbundenen Geschafte number) 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfQhren) 

And I hereby appoint all Attorneys identified by United States Patent and Trademaric Office customer number 
26574, who are all members of the fimn of Schiff Hardin and Waite. 



Teiefongespr^che bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name and telephone number) 
312/258-5785 



Postanschrift: 



Send Correspondence to: 

SCHIFF HARDIN & WAITE 
Patent Department 
6600 Sears Tower, Chicago, Illinois 60606 

CUSTOMER NUMBER 26574 



Vollar Name des elnzigen Oder ursprOngllchsn Erfinders; 

Martin BERG 


Full name of sola or first inventor: 


Unteraofirlft das Erfindere y Datum 


Inventors signature Date 


Wohnsrtz ^^ly\L 

MQnchen, Qemnany ( 


Residence 


Staatsangehfirigkeit 

German 


CiSzenship 


Postansdirift . . 

OteafisstfrSar C/irLeQ.M.5sf r. 5> Q 


Post Office Address 


D-81669 MQnchen, GERMANY 





(Bltte entsprechende Informationen und Unterachrlften (Supply similar information and signature for 

im Falle von weiteren Miterfindern angeben). subsequent joint inventors). 
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-i. n o J , B e 1^:; -^i m im- .h. i^^cs 


votler Nam? des zweiten Mlteiflnders (falls zuttreffend): 

Manfred WIEDEiyiER 


Full nams of second joint Inventor, if any; 


Unterschrfft des Erfinders - Datum 

[Dai nuAAAjur III 13 1 2.001 


Inventors signatura Date 


Ismaning, Germany -^'^i . . ' 


Fiasidence 


SiastsangeMrlgkeii 

r^ormsin 
vptSliilali 


Citizenship 


Postanschrift 

riflmprlrthprstras^fi 45 

\jCk\ 1 Jwl IV/I 1^1 WLI CI^OG 


Post Office Address 


D-85737 Ismaning, Germany 




Voller Name des drittan Miterfinders (fells zuttreffend): 


Full nams of thinl jnnt inventor. If any: 


Unterechrift des Erfinders Datum 


Inventor's signature Dale 


Wohnsilz 


Residenoe 


Staalasi^Orlgkelt 


Citizenship 


PoatansdiWt 


Post Office Addreas 


•■ 




Voller Nama des vierten Mlterflndeis (fells zul^ffend): 


Full name of fourth joint inventor, if any: 


Urrterschrfft des Erfindera Datum 


Inventors signature Data 


Wohnsltz 


Residence 


SlaalsanoehflriglceK 


Cittzenship 


Postansehriit 


Post 0<flca Address 






(Bitte entsprechende informationen und Unterschriften 
Im Falle von aveiten und welteren Miterfindern 


(Supply similar information and signature for second 
and subsequent joint Inventors). 



angeben). 
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